Introduction
Renal angiomyolipomas are uncommon benign tumours accounting for only 0.3% of renal neo-plasms1. The clinical presentation of these tumours varies widely with the. patients falling into two distinct groups. Approximaely 50% of cases occur in patients with tuberous sclerosis whereas 50% have no known association. The pathological characteristics of the tumour vary in each group and are described in this paper.
In the past the management of these lesions was determined primarily by acute haemorrhage or an inability to distinguish them from renal carcinoma. In recent years abdominal computed tomography (CT) has provided an accurate means of preoperative diagnosis and whereas previously nephrectomy was the hallmark oftherapy, most urologists now advocate a more conservative management protocol.
We report a series of 5 cases with renal angiomyolipoma and discuss the importance of CT in the diagnosis of the condition along with current management concepts.
Case reports
Case 1: A 24-year-old man presented to his general practitioner with a 2-day history of painless haematuria. Examination revealed a palpable right kidney and intravenous urography demonstrated a renal tumour. An abdominal computed tomography scan (CT scan) was performed which confirmed the presence ofthe tumour but, in addition, highlighted the high fat content of the lesion suggesting that it was a renal angiomyolipoma ( Figure 1 ). He underwent a partial right nephrectomy and made a full recovery. Histological analysis of the resected specimen confirmed the preoperative diagnosis.
Case 2: A 27-year-old woman was admitted via the accident department with a 2 h history of severe abdominal pain associated with painless haematuria over the preceding 24 h. An intravenous urogram (IVU) showed a lesion in the left kidney. A CT scan revealed that the lesion had areas of adipose tissue within it consistent with a renal angiomyolipoma and that there was an associated retroperitoneal haemorrhage. A similar but smaller lesion was also noted in the upper pole of the right kidney. A left nephrectomy was undertaken and at a later date a partial right nephrectomy was performed as the lesion was noted to have increased in size on a follow-up CT scan. Both lesions were identified as angiomyolipomas by histological analysis and the patient made a good recovery with normal renal function. Case 3: A 29-year-old woman with tuberous sclerosis presented with a 4-month history of haematuria associated with dull right sided loin pain. An IVU and subsequent CT scan revealed a tumour in the lower pole of the left kidney with smaller multifocal lesions in the right kidney consistent with the appearances ofrenal hamartmas. She underwent a left nephrectomy and the pathology report confirmed the diagnosis. She is currently being foIlowed-up regularly with CT scans at yearly intervals. Case 4: An IVU was performed on a 29-year-old man presenting with 2 isolated episodes ofpainless haematuria. This showed distortion of the calyceal system at the lower pole of the right kidney and a CT scan suggested that the lesion was a small angiomyolipoma. It was decided to treat this patient conservatively. However, at a regular followup CT scan the lesion was seen to have increased in size and a partial right nephrectomy was performed. The lesion was identified as a hamartoma by histology. Case 5: A 29-year-old man was admitted via the accident department with acute abdominal pain and marked tenderness in the left loin. An IVU demonstrated a large renal tumour and a CT scan showed this to be an angiomyolipoma associated with a large retroperitoneal haemorrhage ( Figure  2 ). After resuscitation for hypovolaemic shock he was taken to theatre where, due to the size ofthe lesion, he underwent a left nephrectomy. The diagnosis was again confirmed by histology. Clinical features Renal angiomyolipomas are true hamartomas consisting of tissues normally present in the kidney; smooth muscle, thick walled vascular tissue, and mature adipose tissue2. The clinical presentation of these tumours varies widely but most commonly patients complain of loin pain, haematuria or acute abdominal pain associated with retroperitoneal haemorrhage. Some asymptomatic tumours are discovered on abdominal examination, routine imaging of the upper urinary tract or even at laparotomy.
Tuberous sclerosis is a congenital disease demonstrating autosomal dominant inheritance. In these patients the tumours are usually bilateral, multifocal and characteristically small. They are commonly present before the third decade of life with a male: female ratio of 1: 1.
The second group of patients in which there is no association with tuberous sclerosis usually present before the sixth decade of life with a male: female ratio of 1: 2. The tumours in this group, in contrast, tend to be unifocal and much larger.
Although there is no documentation of malignancy in these lesions, retroperitoneal and local node involvement, splenic involvement and extension of the tumour into the renal vein and inferior vena cava have all been reported3-6.
Diagnosis
It has only been in the last decade with the advent of renal sonography and abdominal computed tomography that the accurate preoperative diagnosis of renal angiomyolipomas has become possible. In a review of the literature in 1965 none of 150 reported cases of angiomyolipoma were diagnosed preoperatively7.
Plain abdominal radiographs occasionally show soft tissue masses with radiolucent areas sometimes associated with calcification8. Intravenous urography can demonstrate solitary or multiple space occupying lesions which may distort the collecting systems but these features fail to differentiate between renal cysts, renal adenocarcinoma and angiomyolipoma.
More recently renal angiography has been used to aid in the diagnosis ofrenal tumours by demonstrating hypervascularity of the lesions. Added features of arteriovenous fistulae, pathologically tortuous vessels and microaneurysms can all be demonstrated but cannot accurately distinguish between renal adenocarcinoma and angiomyolipoma.9
It is usually possible to make an accurate preoperative diagnosis of angiomyolipoma on the basis of the imaging characteristics of CT and ultrasonography. These tumours have an extremely high fat content producing multiple fat/nonfat interfaces visualized as hyperechogenicity on ultrasonography or high fat attenuation on CTlO.
Rarely the predominant tissues in these tumours are smooth muscle and/or vessels making diagnosis more dif-Icult. Occasionally other renal lesions such as infarcts or cavernous haemangiomas may show similar characteristics to angiotyolipomas on CT.
Similarly large intratumoural bleeds may mask the fat attenuated areas11'12.
Management
Until the advent of CT, the preoperative diagnos8is of renal angiomyolipoma was rarely made and as a result many patients have undergone unnecessary nephrectomy. As recently as 1984, 50% of reported cases in the literature were treated by total nephrectomyl3.
It has been reported that tumour size correlates well with the presence or absence of symptoms and on this basis a management protocol has been proposed.
Renal angiomyolipomas are classified into 4 categories on the basis of size and symptoms: symptomatic and asymptomatic tumours 40 mm or larger and symptomatic and asymptomatic tumours less than 40 mm.
Asymptomatic tumours smaller than 40 mm should be observed regularly at yearly checks with CT. Symptomatic tumours of less than 40 mm should be observed if symptoms resolved swiftly but conservative surgery should be undertaken if they persist.
Asymptomatic lesions of 40 mm or more can be reviewed at 6 monthly intervals with CT whereas symptomatic tumours ofthis size should be considered for early partial nephrectomy'3. Although the risk of massive haemorrhage has been reported to be as low as 10%14 it is in this final category that the risk is thought to be highest.
Discussion
This series of cases of renal angiomyolipoma illustrates the importance ofCT scanning in both the preoperative diagnosis and subsequent management of this condition.
Until recently the preoperative diagnosis of renal hamartomas was difficult especially when they were not associated with tuberous sclerosis15. Without the aid of CT Scanning conventional methods of imaging the upper urinary tract are unable to distinguish between benign or malignant lesions, thus preventing the treatment ofthese tumours by conservative or less radical surgical methods. Current consensus is that renal angiography cannot be relied upon to differentiate hamartoma from renal carcinoma'6.
Accurate preoperative assessment ofthe size ofthe lesion can influence the decision as to when best to operate on these tumours and whether partial or total nephrectomy is indicated. In patients where bilateral tumours are present this will allow preservation of remaining normal renal tissue'3. CT scanning provides excellent imaging for follow-up purposes in these patients. Measurement ofthe tumour size when coupled with an accurate assessment ofthe patient's symptoms will allow a balanced management policy to be implemented in many cases'7.
In our series CT scanning provided the single most valuable imaging technique for a group of patients with a variety of presenting features thus allowing surgery to be performed with maximal renal preservation.
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